We report our first experience with the use of contrast-enhanced ultrasonography (CEUS) to differentiate between a complicated hemorrhagic renal cyst and a cystic renal cell carcinoma in a 50-year-old man diagnosed with autosomal dominant polycystic kidney disease undergoing hemodialysis for end-stage renal disease. CEUS could successfully differentiate between a complicated hemorrhagic renal cyst and a cystic renal cell carcinoma, as opposed to computed tomography (CT) or magnetic resonance imaging (MRI), which could not distinguish between the 2 disease conditions. CEUS is comparable diagnostic tool as CT or MRI to distinguish between benign and malignant cystic renal masses. (Korean J Urol Oncol 2018;16:42-45)
CASE REPORT
A 50-year-old man presented to the outpatient clinic of our urology center. He reported a history of autosomal dominant polycystic kidney and had been receiving hemodialysis at a local clinic since 1989 for the management of end-stage renal disease. He had been admitted to the local clinic because of a fever that had developed a month prior to presentation. His fever was identified as fever of unknown origin, and an abdominal CT revealed a complicated renal cyst. He was referred to our clinic for further investigations and to rule out malignancy. Upon admission, his vital signs were stable, he was afebrile and laboratory tests were within reference range except elevated levels of blood urea nitrogen (40.8 mg/dL) and creatinine (6.25 mg/dL). We performed a dynamic CT of the kidneys to check for malignancy and adjusted his hemodialysis schedule immediately after the CT to reduce the adverse effect associated with the use of the contrast agent. The dynamic CT of the kidneys revealed a heterogeneous slightly hyperdense mass measuring 7.7 cm with linear mural calcifications noted at the lower pole of the left kidney that did not show significant enhancement on contrast-enhanced CT images ( Fig. 1 ). It is often difficult to differentiate between a papillary RCC and a benign hyperdense cyst containing an organizing hematoma or proteinaceous material because in several cases, papillary RCCs do not show enhancement on CT. A radiology consultation was performed, and he was recommended to undergo contrast-enhanced MRI assessment of the kidneys.
A week later, we performed MRI of the kidneys using a 3-T MRI scanner (GE DISCOVERY 750, Milwaukee, WI, USA).
The study showed a T1 hyperintense mass at the lower pole of the left kidney, which measured 7.7 cm with a dark peripheral portion and a central cystic portion on T2-weighted images.
The mass revealed no enhancement on enhanced T1-weighted images on visual assessment (Fig. 2) . However, subtracted MR images showed thick peripheral enhancement at the upper margin of the lesion, which was determined to be a misregistration artifact secondary to patient motion because of variability in/in- 
DISCUSSION
The incidence rate of renal cysts noted in clinical practice is approximately 50% in patients aged ＞50 years. 1 Most lesions are benign simple cysts; however, complex and multifocal cystic renal lesions are also relatively common. 2 Differentiating between benign cysts and cystic RCCs requiring specific onco- Therefore, CEUS can provide a safe first-line tool for investigating renal anomalies in the patients with acute kidney injury or chronic kidney disease. 9 In our patient described in this report, we suspected that the hyperdense mass could have been a benign hyperdense chronic hemorrhagic cyst or a malignant cyst such as a cystic RCC with hemorrhage or a papillary RCC without enhancement because papillary RCCs are known to not show enhancement on radiological examination, indicating that enhancement alone is insufficient/inaccurate to differentiate between papillary RCCs and hyderdense cysts on CT examination. 10 Although MRI is more sensitive than CT examination in detecting enhancement and can aid qualitative assessment using subtraction images, MRI examination is associated with limitations such as misregistration artifacts secondary to variability in breath-holding by patients and subsequent motion, as well as the risk of nephrogenic systemic fibrosis in chronic kidney disease patients.
CEUS is the most suitable and ideal imaging modality to evaluate internal enhancement observed in a hyperdense mass that shows no enhancement. Thus, we concluded that the hyperdense mass observed in our patient was a benign hemorrhagic cyst.
A limitation of this study was that we did not perform histopathological examination that is usually performed following surgical removal of cysts. General medical condition of the patient is extremely poor so we cannot perform operation.
Therefore, it is difficult to conclude that the kidneys were completely free of malignancy. And follow-up period was too short (6 months). Furthermore, CT and MRI already have shown the low possibility of malignancy so we cannot generalize that CEUS is better than CT or MRI with only this one case.
